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Industrial Innovations
• Improving the Resource and Energy Efficiency of 

Industrial Processes

• Analyzing the Energy Use of Industrial Processes

• Developing Technologies, processes and 
Benchmarks for Better Facilities Design



Industrial Innovations

• Developing Measurement Sensors and 
Instrumentation Systems

• Developing New Materials for Industrial 
Processes and Applications

• Developing Cleaner Advanced Energy 
Technologies Through Research in 
Combustion Science and Electrochemistry

• Building Public-Private Partnerships to 
Encourage the Application of Best-
available Technology



Industrial Energy Use Analysis



Industrial Energy Use Analysis

• What are the recent industrial energy use 
trends?

• What are the emerging industrial 
technologies    that influence energy use?

• How can policies and programs properly 
address industrial energy concerns? What 
are the best evaluation tools to measure 
program success?

• What is the potential impact of energy 
efficiency policies and measures on the 
industrial sector?



BEST: An Integrated Tool for Industry

• BEST: Benchmark and Energy Savings Tool for 
Industry

• An Integrated Tool to:
—benchmark the performance of an industrial plant or 

facility
—evaluate energy efficiency opportunities
— track energy performance and improvement

• Test version has been developed for the iron and steel industry
— tested and used by two integrated steel plants in China 

to set long-term energy-efficiency improvement targets
• Under development for the California wine industry 
• Future: pulp & paper, cement, mining (dependent on funding 

and funding sources)



Why BEST ?

• Why Benchmarking?
—Companies often have the perception that they are 

highly energy-efficient
—Benchmarking provides a tool to test this perception 

using accepted benchmark values for technology
—Benchmarking addresses the specific product and 

feedstock mix at the plant
—Experience with benchmarking programs worldwide 

has shown increased attention for energy-efficiency 
and performance

• Why an integrated energy-assessment tool?
—Allows low-cost and easy evaluation of energy-

efficiency improvement potential and provides a 
menu of opportunities

—Reduces transaction costs for information collection, 
preliminary evaluation, and strategic energy 
management



BEST Features
• Benchmark plant by process

— Plant energy intensity calculated by process
— Plant energy intensity benchmarked to industry “best 

practice” 
(EcoTech plant by process)

• Benchmark entire plant to industry “best practice”

• Energy-efficiency options by process
—Documentation of plant’s current situation
—Assessment of plant’s energy-efficiency potential

• Annual monitoring of progress relative to potential

• Annual energy consumption input - datasheet
— energy use by process, by fuel
— can be designed based on existing data collection 

methods used by the industry



Energy Efficiency Options

• Begin with assessment of plant’s current situation 

• Select from an extensive menu of energy-efficiency 
technologies and measures that could be implemented
—Process-related
—Cross-cutting: includes motor systems, boilers, 

steam distribution, cogeneration, and general 
measures

• For each option, BEST provides:
—Typical energy savings per ton product (iron, steel)
—Relative cost of implementation (high, medium, low)
—Other benefits such as reduced emissions, reduced 

water use, increased productivity, etc.

• Once options for implementation are selected, BEST 
calculates potential EEI for plant



Annual Monitoring of Progress Relative to 
Potential

EEI Progress
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BEST Wineries
• Development of Integrated 

Benchmarking and 
Assessment Tool in Wineries 
for:

– benchmark energy intensity and 
water intensity in winery

– include an assessment of 
energy-efficiency and water-
efficiency opportunities

– integrate water-efficiency 
effects on energy efficiency

– be applicable for smaller and 
larger wineries

• Wineries are second largest 
energy user in California food 
industry

• Funded by California Energy 
Commission

• Partnered with Fetzer 
Vineyards, a leader in 
sustainable practices in the 
Wine Industry



Current Energy GuidesCurrent Energy Guides

1

LBNL-50939

 
 
 

Energy Efficiency Improvement 
and Cost Saving Opportunities 
for the Vehicle Assembly 
Industry 
 
An ENERGY STAR® Guide for 
Energy and Plant Managers 
 
 
 

Christina Galitsky and Ernst Worrell 

Environmental Energy Technologies Division 
  
 
 
 
Sponsored by the U.S. Environmental  
Protection Agency 
 
 
 
January 2003 
 

ERNES T ORLANDO LAWRENCE 
BERKELEY NATIONAL LABORATORY 

LBNL-5093

 
 
 

Energy Efficiency Improvement 
and Cost Saving Opportunities 
for Breweries 
 
An ENERGY STAR® Guide for 
Energy and Plant Managers 
 
 
 

Christina Galitsky, Nathan Martin, Ernst Worrell 
and Bryan Lehman  

Environmental Energy Technologies Division 
  
 
 
 
Sponsored by the U.S. Environmental  
Protection Agency 
 
 
 
September 2003 
 

ERNEST ORLANDO LAWRENCE 
BERKELEY NATIONAL LABORATORY 

LBNL-5230

 
 
 

Energy Efficiency Improvement 
and Cost Saving Opportunities 
for the Corn Wet Milling 
Industry 
 
An ENERGY STAR® Guide for 
Energy and Plant Managers 
 
 
 

Christina Galitsky, Ernst Worrell and Michael 
Ruth 

Environmental Energy Technologies Division 
  
 
 
Sponsored by the U.S. Environmental  
Protection Agency 
 
 
July 2003 

ERNES T ORLANDO LAWRENCE 
BERKELEY NATIONAL LABORATORY 

Vehicle Assembly

Motor
Breweries

Corn Wet Milling

more under development: cement, petroleum refining, pharmaceuticals, 

….



High Technology Buildings



HIGH TECHNOLOGY INDUSTRIAL 
BUILDINGS

• ENERGY PLUS TOOLS
• MOST ENERGY-INTENSIVE FACILITIES
• EXAMPLES INCLUDE CLEANROOMS, DATA 

CENTERS AND LABORATORIES
• HIGH PERFORMANCE BERKELEY FUME HOOD
• AEROSOL DUCT SEALING TECHNOLOGY 



Opportunities Are Real
LBNL Example:

• 40% reduction in energy use per square foot from 
1985 baseline 

• $4 million/year more research based on 1985 
energy prices 

• Improved worker
productivity

• Safer environment

• Improved reliability



Information Technology:
Design Intent Documentation Tool

Objective:
Capture design intent information & performance 
expectations for use throughout the building’s life-cycle.



Benchmarking Protocol and Tools

• Performance 
Metrics

• Database

• Feedback 
Mechanisms

Objective:
Provide feedback to designers and operators of actual building 
loads and performance (reduce oversizing)



Laboratories for the 21st Century 
Design Tool Kit

• An Internet-accessible 
compendium containing the 
following tools:

– Guides to energy efficient 
laboratory design.

– Design intent tool.

-(Future) national database with 
performance metrics for 
laboratory energy use.

– Case Studies

– Links to other related Web sites



Measurement Sensor and 
Instrumentation Systems



Industrial Sensor Development



New Materials



LBNL’S BROAD ENERGY ANALYSIS, 
BENCHMARKING, AND INDUSTRIAL INNOVATIONS

METHODOLOGY

• Experienced Team of Scientists, 
and Engineers With Un-bias 
Approach To Problem Solving

• Current Applying These 
Techniques To a Diverse Set of 
Industrial Applications

• Working With a Number of 
Partners and Users



In Summary

LBNL Would Like To 
Work With Your Group 

On Your Energy 
Efficiency 

Opportunities
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